Abstracts 23
Megalo-type isomaltosaccharides are an enzymatically synthesized foodstuff 24 produced by trans-glucosylation from maltodextrin, and they contain a mid-chain length 25 polymer of D-glucose with -1,6 glycoside linkages. The injection of a solution of megalo-type 26 isomaltosaccharides (1-4%(w/v), average DP=12.6), but not oligo-type isomaltosaccharides 27 (average DP=3.3), into the intestinal lumen dose-dependently reduced the transport rates of 28 tight junction permeable markers in a ligated loop of the anesthetized rat jejunum. Application 29 of the megalosaccharide also suppressed the transport of tight junction markers and enhanced 30 transepithelial electrical resistance (TEER) in Caco-2 cell monolayers. Cholesterol 31 sequestration by methyl--cyclodextrin in the Caco-2 monolayers abolished the effect of 32 megalosaccharide. Treatment with anti-caveolin-1 and a caveolae inhibitor, but not 33 clathrin-dependent endocytosis and macropinocytosis inhibitors, suppressed the increase in 34 TEER. These results indicate that isomaltosaccharides promote the barrier function of tight 35 junctions in the intestinal epithelium in a chain-length dependent manner and that caveolae play 36 a role in the effect. 37
Introduction 41
The intestinal tight junction seals the apical junction between epithelial cells to form 42 a physical barrier, and it consists of several proteins, claudins, occludin, and junctional 43 adhesion molecules. Extracellular loops of claudins mainly contribute to the barrier function of 44 the tight junction [1] , and the intracellular domains of these proteins are anchored to actin 45 filaments via zonula occluden proteins. The permeability of the intestinal epithelium for 46 non-nutrient solutes is closely associated with the barrier function of the tight junction, which is 47 5 loop after overnight fasting. Briefly, an abdominal midline incision was made, and a ligated 111 small intestinal loop (15 cm in length) was prepared in the jejunum in each rat. analysis was performed with one-way ANOVA, and the differences among groups were 148 determined by Tukey-Kramer's test. Differences with P < 0.05 were considered significant. 149
150

Results
151
Megalo-type isomaltosaccharides (IMM) reduces the permeability of tight junctions in the rat 152 jejunum 153
The transport of a low molecular weight (MW. 444) and water-soluble tight 154 junction-permeable marker, Lucifer yellow, was strongly suppressed by the injection of the 155 IMM solution into the lumen of a ligated jejunal segment after 20 min (Fig. 1A ). An oligo-type 156 isomaltosaccharide (IMO) with a shorter chain length (DP=3.3) did not significantly reduce 157
Lucifer yellow transport. The results with a higher molecular weight permeable marker, 158 FD-20S (average MW. 20,000), were similar to those with Lucifer yellow, but the extent of the 159 suppression effect on FD-20S transport was higher than that on Lucifer yellow (Fig. 1B) . The 160 reduction in the transport rate of the tight junction markers by IMM were dose dependent. For 161
Lucifer yellow ( Fig. 2A) , the values in the 2%(w/v) and 4%(w/v) IMM groups were 162 significantly lower compared to those in the control group, and for FD-20S ( but rather enhanced, the increase in TEER induced by IMM application, and also enhanced 187 TEER in the control Caco-2 monolayer group (Fig. 7) . 
